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Three new Trematodes found principally in Black Bass.
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With Plate 15.

During- tlie spring-, sumnier, and autiimn of 1902 —1903. a nunibei'

€f black bass from the lakes around Madison were examined for

parasites, numbers of which were found to occur abundantly in the

dififerent parts of the alimentary tract. Forty-seven bass were

examined. all of which contained parasites of some kind, tw^enty-eight

of the number containing one or more of the Ankes here described.

We have found all three species in the same fish, the most common
occurrence, however, being several specimens of Asißjia and Leuce-

ruthrus in the same host, the third and smallest of the three,

Caecincola, being found in but few fish. The fish examined were

taken from Lakes Mendota, Monona, and Wingra, a few being pro-

cured from Round Lake, Washburn County, Wisconsin. A very

large majority of the fish were the large-mouth black bass, Micro-

pterus salmoides, a few specimens only of the small-mouth black bass,

Micraptenis doJotnieu, being taken. The parasites were killed in hot

water, Sublimate or Flemming's Solution, the last method being used

only for small specimens. The large specimens were flattened

between two slides and mounted whole or sectioned. The fiukes

killed in Flemming's were not stained; for the others we used

alum-carmine, alum-cochineal, alcoholic-cochineal, borax-carmine and

haemalum.
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Caecliieola x)arvulus n, </. /*. sp.

Small distomes (Fig. 1), 0,45 mmX 0^5 mm, elliptical in outline,

tlie anterior end somewhat flattened, the posterior bluntly pointed.

Body entirely covered witli minute spines arrang^ed in two series of

diagonal rows over entire body. Moutli terminal, oral sucker larg-e ;

acetabulum much smaller than oral sucker, situated in median line

on ventral surface slightlj^ anterior to center; praepliarynx and

Oesophagus ciuite long-, of nearlj^ equal leng'th and width; pliarynx

well developed; intestinal caeca wide, nearly equal in length to

praepharynx, pliarynx, and Oesophagus combined. Excretory vesicle

Yshaped, the median stem about one-third the length of entire

AYorm, the lateral branches extending forward beyond the pharynx.

Genital pore median, within anterior margin of acetabulum. Testes

are two very large ovoid bodies in posterior half of body, obliquelj"

behind one another; copulatory apparatus absent; vesicula seminis,

large and double. Ovary trilobed, at anterior edge of the festes on

or slightly to right of median line; yolk-glands lateral, far forward

in body ; Uterus of a descending and an ascending brauch, extending

to near posterior end of body ; receptaculum seminis dorsal to ovary.

In caecal tubes and stomach of the wide-mouth black bass, Micro-

pterus salmoides.

This small Trematode was generally found in the caecal tubes

of the host which part of the alimentary traet would always, in an

infected fish, contain more of the parasites than anj" other part.

They were also found in the stomach and upper part of the intestine.

The fluke was not noticeable for frequent occurrence but for the

great number present in the few infected fish. The parasites could

just be Seen without a lens, appearing as small, dark specks sus-

pended in the fluid which filled the caecal tubes.

OsBORN(6) describes a new genus of fluke found in the stomach

and intestine of the black bass from New York and Michigan. His

description and figures at first led us to believe that we had found

specimens of the parasite he had described. Osboex says of this

new fluke, Cryptogonimus chili, "the worms appear to the naked eye

as extremely minute black spots in the yellowish chyle of the host"

and he then gives their length as from 0,525 mmto 9,3 mm. The
first measurement would correspond very closely to our specimen,.

the second, would not and we should hold this to be a mis-print, a

worm üf this length surely appearing larger than "a minute black
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spot". There are a number of marked differences between Crypto-

gonimus and CaecincoJa most strikiug of which is tlie possessio!! by

the forüie!' of two ventral suckers and of "eyes". The position and

comparative size of tlie oi'gans within the two fliikes is very simihir.

OsBORN having iised the possession of two ventral suckers as one

of the Chief characteristics of bis genus w^ould exciude our specimen,

although we can not get rid of a suspicion tliat the two are identical.

Caecincola rese!nbles, in its general appearance, the genus Gymno-
phalhis of Odhner (5). This fluke has, however, a simple ova!y,

a laige pars prostatica and the yolk glands near the center of the

body. The exterual form of Caecincola is, in live speci!nens. fairlj^

constant but in those w^hicli have been killed and mounted there is

apt to be a Variation, caused by a constriction of the body in the

praepharyngeal regiou. This is shown to a slight degree in the

figure. The enti!-e body is covei^ed with miuute spiiies visible only

under a high power. These run diagonally around the body and

where the rows cross each other little spineless areas are found;

these are neaidy Square. The !nouth is of medium size, the oral

sucker, diameter 0.14 mm, is nearly equal to the body at its widest

part. The dia!neter of the acetabulum is 0,05 !n!n. The !nouth

leads into a long praepharynx 0,06 mmin length, which passes into

a well developed pharynx 0,045 nun in length. The Oesophagus

follows with a length of 0,035 mm, and is of eqiial thickness to the

praepha!ynx. Just anterior to the acetabulum the Oesophagus passes

into the two intestinal caeca which extend slightly beyond the middle

of the body reaching the anterior edge of the festes. Each caecum

is Wide, much wider than the Oesophagus, its wall for!ned of a Single

layer of large cells. At either side of the praepharynx are a number

of large glandulär cells which apparently pass forward to open into

the mouth region. The cerebral ganglia (Fig. 1, hr) are very large,

one either side of the praepharynx. They are connected by an

oesophageal commissure which crosses the praepharynx. The only

other traces of the nervous System which we found were two nerves

passing foi'word, one from each ganglion.

The excretory vesicle (Fig. 4) is large and when distended

occupies a great part of the body. The excretory pore is terminal,

opening into a short, narrow, thick-walled duct which leads into

the !nedian stem of the vesicle. This !nedian stem extends forward

about one-third the length of the body; it is, wdien distended, large,

but narrower than either lateral stem. The eutire vesicle does not

32*



480 Wm. S. Marshall and N. C. Gilbert,

appear separable into a bladder and lateral stems biit all parts are

niore bladder-like and either emi)tY or fllled at the same time. When
the vesicle is filled it occupies an exceeding-ly large space within

the hodj, eacli lateral stem being at least one-third the width of the

body often appearing- larg-er than we have figured.

The genital pore is sitnated just within the anterior edge of

the acetabulum. the male opening just anterior to that of the

female (Fig. 3). The testes, 0.14 mmX 0,09 mm. are very large,

reaching in mature specimens a length eciual to one-fifth the length

of the fluke. Seen ventrally. they have an oval outline, are sitnated

nearly in the same transverse plane, but one always slightly in

advance of the other; proportionally thej' are similar in size, shape

and Position as the testes of Disfonium cirrigerum v, Baer. Counting

the relative positiou of the testes in thirty specimens. we found that

fifteen had the right testis sligthly in advance of the left, the other

fifteen showed the left testes a little in front of the right. From
the anterior margin of each testis a vas deferens passes forward

and towards the center. The two soon unite and the tube thus

formed widens twice. each time into a large ovoid swelling, a

seminal vesicle (Figs. 1 and 3, vsl. sem). This double seminal

vesicle varied greatlj' in size in young and old worms becoming

large in mature specimens, especially so when filled with sperms.

Both seminal vesicles are near the median line. the anterior one

often being partially hidden. in ventral view, by the acetabulum.

The ovary (Fig. 2), is distinctly tri-lobate; its position is

median, or nearly so, and ventral to the anterior part of the testes.

These three lobes are of equal or nearly equal size, each 0.035 X
0.027 mm; the median may be slightly larger than either lateral

lobe. In some specimens one or, may be. two of the lobes are con-

cealed by the third making the tri-lobate character evident only

after a careful examination. An oviduct passes dorsally. In some

specimens traces of a shell-gland were seen but we were unable to

find any specimen showing it distinctly enough to describe. The

receptaculum seminis is large and lies dorsal to the ovarj'. The

yolk glands are situated far forward in the body lying at each side

of the praepharynx and pharynx, never extending as far back as

the intestinal caeca. Each gland consists of a small number of

irregulär lollicles the separate ducts from whicli could not be seen.

The yolk-ducts pass backwards from the posterior end of the glands,

the two ducts meeting slightly anterior to the receptaculum seminis:
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at their point of union a small yolk reservoir is formed. Latirer's

canal, if present, was not seen. The Uterus is not uearly so pro-

minent as in most distomes, its entire length is not very mucli

greater that that of the fluke. It Starts from a point near the

Center of the body in the ventral half and descends on the light

side in an irregulär, bending- manner; before the posterior end of

the body is reached. it passes to the left side ascending here in a

manner similar to that of its descent. In no specimens were the

eg-g-s so numerous as to greatl}^ obstruct a view of the other organs.

Leuceruthf'iis niicroptef'l n. (j. n. sp.

Body tongue-shaped, the anterior end blunt, the posterior end

pointed (Fig. 8). Length from 4 to 7 mm. Body smooth. Oral

sucker well developed ventral in position near anterior end of body;

acetabulum one-half the size of oral sucker, median, a little anterior

to center of body. AVell developed pharynx present; intestinal caeca

extend to end of body. Excretory vesicle Yshaped, the median stem

extending to the ovary, the lateral branches into anterior part of

the body. Genital pore median a little anterior to the acetabulum.

Testes, one diagonally behind the other, a little posterior to the

acetabulum. Oopulatory apparatus present. Ovary median, midway
between the festes and the posterior end of the body. Yolk giands

lateral in the posterior half of the body. Laurer's canal present.

Habitat, mouth and stomach of large- and small-mouth black bass.

In the black bass examined, this distome was found offener than

either of the other two. A large majority of the specimens were

taken from the stomach, a few in the mouth or on the gills. It is

easily recognized by its peculiar pinkish or yellowish finge hardly

dark enough to be described as red or yellow. It was found in

black bass from all three of the Madison lakes and from Round Lake.

The oral sucker is large, 0,75 mm, in diameter and is situated

ventral just behind the anterior margin of the body. (All the

measurements were taken from a specimen 5 mmlong.) The aceta-

bulum, diameter, 0,45 mm, is median, a little in front of the center

of the body. The pharynx is large, praepharynx and Oesophagus

absent. The intestinal caeca extend to the posterior part of the

body; each caecum at first extends forward for a short distance

before passing backward.

The excretory vesicle is Yshaped, the excretory pore terminal^

opening into a short, narrow tube which enters the median vesicle.
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This latter part is of moderate length. extending forward as far as

tlie ovary, and from its anterior margin tlie two lateral branches

arise and extend forward. We were unable to follow these branches

fiirther than tlie acetabulum but from tlieir abrupt ending and

thickness at the end we believe tliat they extend furtlier into tlie

anterior region of the hodj.

In a ventral view, the testes are nearly circnlar in outline,

0,325 mm in diameter and lie nearly in the same transverse plane.

One is always slightly in advance of the other but neither the right

nor the left is constant in this respect. Both testes are near the

Center of the body a little posterior to the acetabulum. The vasa

deferentia pass forward dorsal to the acetabulum; they join at the

base of the cirrus-sac within which the seminal vesicle is beut upon

itself. finally, passing into the ductus ejaculatorius (Fig. 9) which

empties into the genital sinus just anterior to the female opening.

The ovary is median, slightly lengthened along the transverse

axis of the fluke and is situated midway between the testes and

tlie posterior end of the body. A ventral view shows it lying

apparentlj' in the fork of the excretory vesicle. An enlarged view

of the ovary (Fig. 12) shows it to be filled with eggs of different

sizes, the largest and oldest of which are nearest tlie entrance of

the oviduct, the smallest and youngest near the surface. No definite

epithelial laj^er could be distinguished within the ovary but a layer

of slightly flattened cells, each with an ovoid nucleus, formed the

wall of the oviduct. The eggs are irregulär in shape assuming a

more definite form as they become larger until, finally, tliose near

the entrance of the oviduct are all somewhat similar. Each egg

(Fig. 12 a) contains a large nucleus in which an irregulär chromatin

network can be distinguished, each also possesses a Single nucleole.

The oviduct passes forward from tlie ovaiy for a short distance

and joins the receptaculum seminis, receiving Laueer's canal, a long,

narrow tube the external opening of which is dorsal (Fig. 10).

From this point the tube passes through the sliell gland which lies

a little to the right of the median line. Specimens containing but

few eggs have the uterus confined to a space between the intestinal

caeca oii the sides, the acetabulum in front and the ovary behind.

When, however, the eggs have increased greatly in number the

outline of the uterus becomes lost and it nearly tills the posterior

three-fiuarters of the fluke (Fig. 14). The vagina enters the genital

sinus just posterior to the opening of the ductus ejaculatorius.
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Each yolk glaiid consists of a number of follicles on eitlier

side, having- a sliglit appearance of being arranged in two or three

irregulär rows, iioiie of whicli extend in front of tlie acetabuliim.

The yolk diict froni each gland passes toward the median line of

the body, the two ducts meeting in a yolk-reservoir wliich lies

anterior to the ovary. Each of the many follicles contains a number
of cells in which the yolk particles are seen in difterent stages of

development. The follicle wall is very thin, distinguished only by

tlie sraall, flattened nuclei. The youngest cells within a follicle are

small, each encloses an ovoid nucleus which nearly fills the cell

there being but a slight difference in the diameter of the two. In

somewhat larger cells the nucleus remains of about the same size.

its increase in size being very much less than that of the cell.

Within the smallest cells a number of dark spots are seen, irregulär

in Position, but all of about the same size. In larger cells these

bodies, the yolk globules, have increased in size, growing larger

and larger until they fiually almost completely fill the cell, often

hiding the nucleus. The largest of the yolk globules are irregulär

in outline and in prepared specimens appear to contain a number of

dark granules (Fig. 11).

The wall of the seminal receptacle is quite thick; seen under

a high power the cell boundaries are indistinguisliable. the spherical

nuclei being arranged at regulär distances. Each nucleus contains

a Single nucleolus and one or more vacuoles.

Axi/ffia loossii n. «p.

This fluke (Fig. b) is oblong-ovate, the anterior end not so

pointed as the posterior, lengtli 5 mmto 6,7 mm, breadth 0,5 mm.

Body uaked. Oral sucker ventral, at anterior end. Acetabulum

ventral and median, slightly nearer the anterior than the posterior

end. Pharynx fairly large; Oesophagus very short; intestinal caeca

reaching to posterior end of body. Excretory vesicle consists of a

Short. Wide bladder situated beliind the festes and two narrow,

lateral branches. Two festes, one behind the other, in posterior

part of the body. Ovary in part or entirely in front of anterior

testis. Yolk glands dendritic. lateral, in posterior half of body;

Uterus between ovary and acetabulum. Genital pore median, a little

in front of acetabulum; copulatory apparatus present. Habitat,

mouth and stomach of wide-mouth black bass, Micropferus salmoides,

pike, Lucius lucius, and dog-fish, Ämia calva.
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Tliis Trematode belongs. we believe, to tlie genus Azygia,

agreeing- very closely witli the descriptiou given by Looss (3). Com-

paring our specimens with the tigiire Looss (2) gives of A. fereti-

coUe and specimens of tliis species wliich we have. we notice several

diff'erences between tliem. In A. Joossii. the gonads are all nearer

the posterior end of the bodj', their relativ^e positions being, however,

very similar. The acetabuliim in A. tereficolle is further forward

tlian in A. Joossii, the ovary more in advance of the testis and the

excretory bladder narrower and longer.

Asygia Joossii was found abnndantly in the stomach of the black

bass, occnrring bat seldom in the pike or dog-fish. A few examples

were found in the mouth and on the gills. It was taken in fish

from the three Madison lakes and from Round Lake. While not

so abundant as Leitceruthrus the two were generally found in the

same fish.

The oral sucker, 0.425 mmin diameter, is nearly as wide as the

body; the mouth is smaller and leads directly into a well developed

Pharynx 0.15 mm in width. The Oesophagus, if present, is very

Short and not readily distinguished. the intestinal caeca appearing

to arise directly from the pharynx. The long narrow intestinal

caeca extend to very near the posterior end of the body, they are

much straighter than shown by Looss (2) for A. tereticoJle.

A Short, narrow duct leads from the terminal excretory pore

into the Short, broad bladder which does not extend in front of the

posterior testis. In all the specimens of this fluke. when living.

the bladder was swollen and distiiictly seen allowing us to separate

this from other flukes by the large, bright swelling which appeared

in the posterior end of the body. From the anterior raargin of the

bladder two long. thin. lateral tubes pass forward into the front

region of the body. These we have traced almost to the pharynx.

The festes, 0,125 mmin diameter, are situated, one in front of the

other. generally, a little diagonally. the posterior being the more

constant in its median position. The two festes are separated from

each other by a distance not so great as the diameter of either

one. The vasa deferentia were seen only for a short distance before

they reaclied the cirrus sac. The seminal vesicle is folded and

leads into a sliort ductus ejaculatorius which has its opening into

the genital sinus just anterior to the opening of the vagina.

The ovary, slightly larger than either testis. is ovoid, its

largest diameter lying at a right angle to the long axis of the fluke.
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A Short ovicluct passes anteriorly and is joiiied by Lauree's canal;

theii, passing' forvvard for a sliort distance, it turns backward throngh

tlie shell-gland. Tlie iiterus occupies tlie same position as in

A. tereticolle, lying- between tlie intestinal caeca and not extending

back of tlie ovaiy or in front of tlie acetabulum. Tlie vagina opens

into the genital sinus just posterior to the male opening.

Zoological Laboratory University of Wisconsin,

November 1904.
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Explanation of plate.

ad Acetabulum
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Fig. 10. Diagram of female reproductive organs.

Fig. 11. Single follicle from yolk gland, the enclosed cells showing

growth of yolk-globules. 590 : 1.

Fig. 12. Half of ovary. 235 : 1.

Fig. 12a. Single egg from ovary. 720 : 1.

Fig. 13. Part of wall of receptaculum seminis , cut diagonally.

720 : 1.

Fig. 14. Mature specimen with uterus distended with eggs.
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